Purpose -The competition and challenges facing construction firms during the recent recession have brought risk management (RM) to the fore in people"s minds. Examination of the difficulties of implementing RM in small and medium enterprises (SMEs) in the UK construction industry has been relatively untouched. The paper aims to discuss these issues.
Introduction
The highly dynamic, risky and challenging nature of the UK construction industry leads to its rather poor reputation in comparison to other industries (Wood et al., 2002) . The rate of cancelled and challenged projects in this industry is among the highest of all industries (Rounds and Segner, 2011) . Bowen et al. (1999) and Mills (2001) indicated that, organisations in the construction industry face major difficulties in meeting their projects" planned schedules in the most cost effective manner and at a desired quality.
Many authors such as Perry and Hayes (1985) , Flanagan and Norman (1993) , Turner (1999) and Zou et al. (2006) have highlighted that in order to attain the project objectives in terms of time, cost and quality, organisations have to implement and practice a risk management (RM) process. Studies done by Cooke-Davies (2002) and Voetsch et al. (2004) clearly stated that business" success is highly dependent upon the support of the organisation"s RM process; and Rounds and Segner (2011) described it as one of the most capable areas and critical procedures that helps parties to complete projects successfully.
Professional bodies and standards in the UK construction industry such as theBritish Standard (British Standard (BS) 31100, 2008) have designated RM as one of the main areas of business management process and have introduced structured principles to fit RM within organisation.
Given the characteristics of small and medium enterprises (SMEs), the implementation of RM can be a complicated one which requires a wide range of skills and resources. The Association for Project Management (APM) (2013) stated that resources to support RM implementation and its continued application are unrealistic for SMEs and beyond their capability and affordability. This paper evaluates the key difficulties in the UK construction industry through a survey which was fundamentally designed and developed based on a broad review of literature on SMEs and the key issues in the RM implementation process.
Need for RM in the construction industry
The construction industry is structured around project-based organisations (PBOs) with shortterm and temporary nature (Green et al., 2004) . This type of organisations is inherently flexible and reconfigurable, capable of performing unspecific and varied tasks (Walker, 1996) . PBOs support businesses to achieve success through the managing complex services, responding to fast changing markets, providing customer focused innovation, coping with technical uncertainty and offering cross-functional business expertise (Hobday, 2000) .
However, notwithstanding these potential advantages of the PBOs, they are confronted with a vast array of uncertainties, because of the projects" multi-functional activities with defined sets of goals, resources and time targets.
In addition, projects in the construction industry are subject to more risks and uncertainties than other industries (Leopoulos et al., 2006) . To accomplish a project from the planning stage to completion, the activities and transformation within PBOs involve complex, regularly bespoke, and include time-consuming design and costly production processes (Flanagan and Norman, 1993) . Projects are based on teamwork with differently skilled and interested stakeholders, and the co-operation among them is formed around extensive, disparate and interrelated processes (Burtonshaw-Gunn, 2009 ). Such complexity is further increased by many external environmental factors (Gidado, 1996) .
The construction industry in the UK contributes about 7 per cent of the gross domestic product and is one of the largest sectors of the UK economy with 10 per cent of total employment (Department for Business Innovation and Skills (BIS), 2013). The sector consists of contracting and sub-contracting enterprises, architects, engineering consultants, quantity surveyors, suppliers and is capable of covering a wide range of projects in building, engineering, off-shore structures and industrial plants which embrace enormous employment opportunities.
In spite of the diversity and importance of the construction industry with its inherent risks, RM has only been applied and practiced over the past few years (Rounds and Segner, 2011) and its reputation in comparison to other industries is rather weak (Chartered Institute of Building (CIOB), 2010).
RM in SMEs
In total, 99 per cent of the enterprises in the most developed countries are SMEs (OECD, 2005) and their share in the UK construction industry is considerable (BIS, 2013) . The
Organisation for Economic Co-operation and Development (OECD) discloses that the economic growth of the member countries is extremely dependent upon the development of SMEs and that their "productivity growth is fuelled by competitive processes in the industry which, to a large extent, is built on the birth and death, entry and exist of smaller firms" (OECD, 2005) .
All enterprises need to adopt a RM strategy and methodology to identify, assess and treat risks (Verbano and Venturini, 2013) . SMEs need to practice RM much more than larger organisations because they suffer from resource limitations to respond promptly to both internal and external hazards which have the potential to cause enormous losses and even insolvency of the organisation (Raghavan, 2005) . However, SMEs to achieve a competitive edge and enhance the rate of success of their business, they need to make risky decisions and engage in risky activities so that they can protect the innovativeness of delivering projects (Vargas-Hernandez, 2011) . Moreover, due to prevalence of deregulations and the liberalisation of trade, SMEs encounter more uncertainties and challenges which make the SMEs" owner-managers to consider RM as an integral part of the business management in order to keep the firms viable and productive (Yeo and Lai, 2004) .
A thorough literature review on construction risk management over the period from 1991 to 2014 (Table I ) indicated that the challenge regarding the implementation of RM among organisations mainly relates to the involved people, organisation characteristics and the process of RM 
The reaction to risks in organisational context is not always rational, and the risk behaviour of the stakeholders to the construction contract is different. Teo et al. (1991) Access to reliable data and information in risk identification stage is a significant challenge for contractors in refurbishing projects. Mak and Raftery (1992) The judgmental biases of professionals in construction industry affect the organisations" operating system. Birnie (1993) Professionals in construction organisations make decisions to use RM based on understanding the process which forms their behaviour. Bowen (1993) There are discrepancies between parties" perceptions in a project which cause internal and combination risks within the project team. Liu and Cheung (1994) Different attitudes of parties in a construction project produce an undesirable bias into project decision-making. Raftery (1994b) An explicit RM process could provide more benefits through understanding intellectual processes of decisionmaking. Chapman (1994) Management/Professionals difficulty to understand the rational and formal process of RM in new projects. Mak (1995) The use of probabilistic estimating and simulation in risk analysis are precise but not necessarily accurate as simplification and many assumptions are used. Couillard (1995) Risk management success highly depends on team communication and project goal understanding, and correlates with experience and knowledge in terms of project management. Pasquire (1996) Difficulty to practise and understand the statistical techniques in risk analysis.


  Amos and Dent (1997) Management barriers associated with experience and skills prevent organisations of practising formal RM systems  with analytical approaches in assessing risks. Akintoye and MacLeod (1997) Construction professionals have difficulty to use risk management techniques for: lack of familiarity with the techniques; lack of knowledge; absence of data in identification phase and intangible benefits. Unfamiliarity with techniques, intangible benefits and lack of expertise in techniques are the main three barriers for RM implementation. Carr and Tah (2001) Complexity in risks" relationships and their consequences in risk assessment which highly influence organisations" performance. Frimpong et al. (2003) The poor degree of experience in techniques and inability to recognise the advantages of the process are the most influential factors.
Lyons and
Skitmore (2004) Implementation of RM in construction organisations impact by: cost and time effectiveness; Human/organisational resistance; difficulty to understand benefits; lack of accepted industry model; absence of dedicated resources and low level of information and familiarity with techniques.
  
Simu (2006) Obstacles in RM have relations to the time effectiveness and understanding outcomes. Benefits from formal RM are not obvious.
 
Mubarak (2010) RM development is a time-consuming process which is mostly disproportionate with projects allocated budget.   Chileshe and Kikwasi (2013) The most significant difficulties are low level of awareness, lack of experience and lack of information.
The prominent challenges in RM are: lack of time, lack of budget, low profit margin and uneconomical character.

The survey-based studies by Teo et al. (1991) , Bowen (1993) and Liu and Cheung (1994) explained that the reluctance of organisations in implementation of RM is mainly related to professionals" inadequate level of knowledge in: risk identification, risk analysing techniques, risk responses and communication. Chapman (1994) and Couillard (1995) added that, even management with frequent use of RM find it difficult to understand the rational for and formal process of RM in new projects. Diversity in parties" perceptions in a construction project invites undesirable biases in decision making which makes the process of managing risk more complicated and unacceptable (Liu and Cheung, 1994) . Researchers such as Pasquire (1996) , Akintoye and MacLeod (1997) , Amos and Dent (1997) and Carr and Tah (2001) indicated that a small number of organisations practise formal RM systems with analytical approaches in assessing risks. They identified the "human problem" which is associated with knowledge, experience and behaviour of the key players as an initial barrier for RM implementation in the construction industry.
Akintoye and MacLeod (1997), Lyons and Skitmore (2004) , Simu (2006) and Kuang (2011) examined the impact of projects" characteristics on RM implementation in construction enterprises. They highlighted that, in the construction industry which is structured around PBOs, the time commitment is associated with various aspects of risk identification and analysis. Akintoye and MacLeod (1997) evaluated that organisations in construction industry infrequently practise formal RM due to the projects" just-in-time characteristics. Further, Lyons and Skitmore (2004) through a survey in the Queensland construction engineering industry expressed the "organisation problem" as the key factor that prevents construction organisations from RM. They identified both lack of time and lack of dedicated resources as additional barriers to RM adoption. Mubarak (2010) and Hwang et al. (2014) also confirmed that the development of a RM framework is a time-consuming process which is sometimes disproportionate to projects" allocated budgets.
The most recent studies within the context of developing countries indicated that the lack of awareness of RM process, lack of experience and inadequate information are the most significant challenges which affect the implementation and practise of RM in the construction industry (Kim and Bajaj, 2000; Frimpong et al., 2003; Kikwasi, 2011; Chileshe and Kikwasi, 2013; Hwang et al., 2014) . However, in contrast, "time and resources constraints" were ranked least important. Kim and Bajaj (2000) and Frimpong et al. (2003) specified that the low level of familiarity with techniques and inability to recognise the benefits of the process were the most influential factors which impact the adoption of RM. Debrah and Ofri (2005) stated that due to the manpower size of small-and medium-sized organisations in the industry they mostly suffer from inadequacy of facilities to provide RM training. This is also compounded by the absence of holistic approach for RM in standards and professional bodies which makes both understanding and implementation of RM more complicated (Kikwasi, 2011) .
Methodology
This research was part of a mixed method study which aimed to identify key difficulties in RM implementation in SMEs in the UK construction industry. Findings of this paper can be used to develop a new scaling process to facilitate RM for SMEs. The overall study was based on a sequential explanatory mixed method and included quantitative and qualitative studies (Cameron, 2009 ). The mixed method was employed because neither quantitative nor qualitative methods alone were adequate to capture and assess the challenges, barriers and depth of understanding in the area under investigation (Ivankova et al., 2006) . This paper embraces the quantitative part of the study which is based on a literature review and a questionnaire survey. This part assisted to conduct semi-structured interviews for further qualitative research.
Research motivation
There is a lack of research in RM implementation in SMEs and few academic studies have addressed the challenges of the process. In the oil industry Carter (1972) identified key barriers which large companies could experience in risk analysis, and categorised them into:
human and organisational problems. Clink (2001) 
Research questionnaire
Based on existing literature (Table I) 12 variables were designed to evaluate the difficulties in RM implementation within SMEs (Table II) . This provided the opportunity to clarify the content of the literature review results and recognise details behind the key issues. This also added breadth to the research and formed the basis of the semi-structured interviews for the further qualitative part of the mixed method. The questionnaire was tested and amended based on feedback received from three academics and three industrial practitioners during the pilot study. It was also revised according to the suggestions from the senior training coordinator of the National Construction College.
The questionnaire included general SMEs details with risk and risk management information.
Section 1 covered the firms" size and role in the current or most recent project. In Section 2, questions were asked about the firms" RM strategy and difficulties in terms of the implementation of RM on five-point scale from "Not important at all" to "Very important".
The final section assessed the most common risk categories among SMEs and measured the involved risks in organisations from "Not involved at all" to "Highly involved". 
Statistical analysis
The research questionnaire was collected by post and electronic mailing system. The data were then transferred to the Excel spread sheets and analysed by adopting Statistical Package for the Social Sciences (SPSS) version 19. The main part of the variables included in the questionnaire is used to conduct factor analysis. Factor analysis is a multivariate statistical approach and is designed for data exploration (Williams et al., 2010) . This technique helped to condense the set of difficulties in RM implementation in SMEs through the following steps:
(1) assessment of the suitability of the data for factor analysis;
(2) factor extraction; and (3) factor rotation and interpretation.
(1) Assessment of the suitability of the data for factor analysis. Prior to factor analysis all 12 variables of difficulties (Table II ) in RM implementation were tested for outliers and factorability. First, the strength of the inter-correlations among the difficulties was assessed by the correlation matrix. According to the SPSS guideline the matrix of correlations should illustrates at least some correlations above 0.3. Outcomes of the research identified considerable amount of coefficients equal to 0.3 or above. Second, the result of KaiserMeyer-Olkin (KMO) test for all the 12 difficulties was 0.753 (Table III) which is acceptable for factor analysis (Tabachnick and Fidell, 2007) . Finally, the Bartlett"s test of the sphericity outcome in this research is ρ=0.00 which should be statistically significant at ρo0.05 (Bartlett, 1954) (Table III) . From the test results it was manifested that they all satisfied all the assumptions of the factor analysis. Similar research methodology was used for exploring critical success factors for partnering in construction projects (Chan et al., 2004) . (2) Factor extraction. Factor analysis is used to determine the smallest number of factors that are required to represent the interrelationships among the set of variables (Thompson, 2004) .
This process was obtained by the Principle Components Analysis (PCA) technique. The PCA is the defaultmethod inmost statistical analysing programmes and is common in factor analysis to identify underlying factors (Thompson, 2004) . In this study, three techniques which include: Kaiser"s criterion (Kaiser, 1960) , scree-plot test (Cattell, 1966) and parallel analysis (Horn, 1965) were conducted to determine the smallest number of factors that are required for factor analysis:
(1) Kaiser"s criterion: in total variance explained table from factor analysis (Table IV) (2) Scree-plot test: the straight red line drawn based on smaller eigenvalues in Figure 2 indicates the linearity breakpoint of the graph at component 2. The components above the breakpoint are the number of factors which need to be considered in the research.
(3) Parallel analysis: in this method the actual eigenvalues provided in the total variance explained table (Table IV) were compared by random ordered eigenvalues which are obtained under the Monte Carlo simulation. The Monte Carlo simulation in this research was based on 12 difficulties, 153 participants and 100 sets of random numbers. Table V presents two sets of eigenvalues (actual and random). If the value from PCA (see Table V, column 1) is bigger than the value in column 2 then the component is acceptable otherwise should be rejected. According to the above techniques two-factor solution for the factor analysis method was considered to extract the key difficulties in RM (Table VI) . Scree-plot (Figure 2 ) 2 49.01
Parallel Analysis (Table 6) Table IV, cumulative column). To aid in the interpretation of these two components, Oblimin Rotation (Costello and Osborne, 2005) was performed. This process highlighted the highest loading difficulties which include: adopt an appropriate process (scaling RM); adopt appropriate tools and techniques; cost effectiveness; and creation of an appropriate culture of RM and lack of managerial awareness (highlighted items in Table VII ). 
1)
Adopt an appropriate process -scaling risk management
The first important difficulty was the adaption of RM to meet SMEs" preferences. About 97 per cent of respondents indicated this difficulty due to the inability to understand to what extent RM needs to be conducted within dedicated resources to protect business activities.
Lack of adjusting skills and knowledge to integrate businesses" missions and visions with RM process identified as the most fundamental issue that hinders SMEs to practise this part of the management.
2) Adopt appropriate tools and techniques for RM
The adoption of appropriate tools and techniques for RM was highlighted as the second important difficulty for SMEs in the RM implementation process. In total, 148 organisations out of 153 considered this difficulty as the most organisational challenges due to the unfamiliarity with the efficiency of different types of tools/ techniques, which stems from the lack of requisite knowledge and rapid developments in technology. Totally, 26 participants in this study stated that the decision to select tools or techniques for assessing risks was the most complicated part of the process for them, because they found it hard to understand which tool could obtain the best results according to their preferences. Moreover, more than 57 per cent of respondents cited financial issue as a challenge to adopting appropriate tools and techniques.
3) Cost effectiveness
The third factor highlighted by approximately 90 per cent of the SMEs in this survey was the costs of implementation and practise of RM. The majority of SMEs indicated that they are not interested in capital investment in unclear systematic practise of management processes such as RM.
4) The creation of an appropriate culture for RM
The fourth key difficulty was the "an appropriate culture for practising risk management".
146 organisations named the financial barrier as the major factor which influences the organisational decision making in the implementation of risk management. In total, seven participants in this study indicated that they did not believe in the advantages of risk management and hence considered investment in this particular area as a total loss.
Discussion of factor analysis results
The findings of the study were consistent with the outcomes of previous researches (Ward et al., 1991; Sparrow and Bentley, 2000; Simu, 2006; Henschel, 2007) which indicated that the size of organisation influences the implementation and practice of RM. The findings highlighted that the implementation of RM within SMEs is influenced by two main integrated difficulties which are directly determined by the organisational characteristics. These difficulties include: scaling risk management, and tools and techniques adoption.
Difficulty 1: Scaling Risk Management
The most important difficulty which discourages SMEs in RM implementation in the UK construction industry is inability to scale the process within organisation. SMEs stressed the difficulty on how to adapt and prioritise the vast range of probabilities with key business objectives in respect of resources. The difficulty is further heightened by the fact that RM is continually updating and evolving.
SMEs" management must endorse the principles of RM consistently and are responsible to ensure that there is a fit-for-purpose RM framework in place. The study indicated that the management poor documentation; lack of knowledge and skill; and absence of awareness affect RM. Simu (2006) explained that in small businesses in construction industry the managers" minimum documentation process causes a poor return of experience in the organisation. This poor return of experience from lessons learnt impact the organisational knowledge memory (Egbu, 2000) and pose difficulty to understand how to apply the RM theory in practice (Carter, 1972) . Moreover, inability of prioritising objectives and relatively activities of the organisation due to the lack of understanding in tendencies is the second managerial challenge in RM process. SMEs" managers need to know how and to what extent they are willing to protect the organisational priorities and which strategy could address the ideal vision. Majority of SMEs as a result of insufficient knowledge and skills have difficulty to articulate a strategy which could meet requirements and preferences with a touch of reality (Wang et al., 2007) .
Establish a balance between the organisational resources, preferences and requirements is the second difficulty which affects the scaling RM process. To achieve a reasonable balance, enterprises need to evaluate their organisational available assets and capability. This process need to be accomplished by management planning with adequate allocation of time and budget. SMEs" due to the limited resources and less ability in capital investment have difficulty in planning to use of information (Ghobadian and Gallear, 1997) . Therefore, with lack of planning to identify capability of the organisation in the process of RM the understanding of the outcomes is extremely difficult. Also, managers in small enterprises believe that the charges of expert employees, programme and computer systems for RM are additional costs which cannot be justified based on their businesses size (Deakins and Bentley, 1995; Clink, 2001) . Deshpande et al. (1986) proved that the organisation needs to possess necessary human resources with adequate level of education to facilitate systematic process. Hence, SMEs are under pressure by low level of investment in training and consultancy to scale RM.
Difficulty 2: Tools and Techniques Adoption
The difficulty to understand which tool or technique could support RM process to meet the organisation"s objectives is an additional process barrier in RM implementation. The research result indicates that factors in this difficulty are related to the attitude and knowledge of individuals within organisations. Lyons and Skitmore (2004) specified that the attitude of people in an organisation determines the implementation of a technique. Sparrow and Bentley (2000) by focus on SMEs evaluated that the take-up tools and techniques in RM are directly depended on the entrepreneurs" attitude. SMEs usually due to inability to understand the procedure (that needs to be employed to make a technique work) and the type of outcomes that could be obtain, are reluctant to develop a technique to exactly fit to their needs (Leopoulos et al., 2006) . This issue was authenticated by Simu (2006) , Leopoulos et al. (2006) and Chapman and Ward (2011) who highlighted the reaction and resistance of users in RM process in organisations. Moreover, the lack of knowledge among SMEs identified as the second factor in adoption of tools and techniques. There is evidence that shows the managers decision related to their knowledge (Sparrow and Bentley, 2000) . Hence, the difficulty to recognise the ranges of outcomes from managing risk techniques which is emphasised by most of SMEs averts of adoption of the process. In addition, due to the limited budget for training in RM to compare tools and techniques, SMEs suffer from employment of the most relevant tool or technique to extract the best possible outcomes.
Limitations
While the research provides a number of notable contributions to RM implementation in both theory and practice, several limitations of the research need to be acknowledged. First, the study did not distinguish between SMEs. The organisations" characteristics such as the number of employees, their age and skills levels can affect the initiation and implementation of RM. Medium-sized companies with adequate level of resources have fewer barriers in RM implementation, whereas small-sized enterprises generally suffer from a lack of resources and knowledge. In addition, from the perspective of the organisations" field of practice, the research did not classify them in terms of the types of enterprises (i.e. contractors/subcontractors, engineers and architectures). Second, the sample included SMEs from the UK construction industry, and hence its results may not directly apply to other industries or similar organisations operating in other countries. The third limitation is the relatively small sample size. A larger sample could produce different results by addressing multiple class sections. Future studies should focus on a specific category (i.e. micro-, small-or mediumsized enterprises) and employ a larger number of cases representing the population of interest, in order to obtain more detailed information. However, in spite of these limitations, the findings of the study indicated the main difficulties in RM implementation, which were consistent with the outcomes of the literature review (Table I) .
Conclusion
The research investigated the difficulties in RM implementation among constructional related SMEs in the UK. In the quest to investigate the factors for low level uptake of RM implementation, "scaling RM process", "tools and techniques adoption", "cost effectiveness"
and "inappropriate culture of practising" were the key important challenges that the UK organisations need to overcome. There is no shortage of literature on the topic of RM, but none of the standards and professional bodies explain the fundamental principles of applying RM to the situations that SMEs could find themselves in. In order to raise the level of implementation and practise of RM, there is a need to develop a fit-for-purpose RM framework for addressing the balance between preferences, requirements and resources within SMEs in the construction industry. This framework needs to regulate the risk analysis outcomes with organisational objectives by employing appropriate tools and techniques.
Also, it should decrease the costs of managing risk process to satisfy and encourage senior management and relevant stakeholders within the construction industry.
